Normed spaces X, Y , a vector space Z, and a bilinear map F : X × Y → Z induce the projective semi-normed space
Introduction and Preliminaries
Let K := R or C be the base field through this paper. Let X and Y be normed spaces, Z be a vector space, and F : X × Y −→ Z be a bilinear map. This situation often occurs. For example, Example 1.1 (tensor product). Let X • Y the space defined by
We denote by " ∼ " the relation on X • Y , defined by that
hold for any ϕ 1 , ϕ 2 ∈ X, ψ 1 , ψ 2 ∈ Y , and c ∈ K. The quotient space X ⊗ K Y := (X • Y )/ ∼ is called a tensor product of X and Y . The quotient map
is a bilinear map.
Example 1.2 (multiplication).
Suppose there is an algebra W satisfying X, Y ⊂ W . Then the multiplication 
By the Hölder's inequality, the convolution
is well-defined and a bilinear. Now, we denote by X F Y the space defined by
It is an interesting problem what representations for an element of X F Y we can take. In this paper, we show that for any element f of X F Y , there exists a representation 1≤j≤n F (ϕ j , ψ j ) which satisfies
Main Result
First, we need the following lemma. Now, we show the main result.
Proof. If we take an f ∈ X F Y , then by Lemma 2.1, there is a representation
We show that it may assume ϕ 
for 1 ≤ j ≤ n, and take k j ∈ N satisfying the ratio
Let k 0 := 0 and N := 0≤ ≤n k . If we set Φ j :=
and
for 1 ≤ j ≤ n, and take k j ∈ N satisfying the ratio 
